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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated type 
piezoelectric element and a jetting device that are superior 
in durability and highly reliable and can prevent an external 
electrode from being peeled from the side end of an inactive 
part. 

SOLUTION: This laminated type piezoelectric element is 
provided with an element body 3 comprising an active part 8 
that is formed by alternately stacking a piezoelectric body 1 
and an internal electrode 2 and an inactive part 9 that is 
provided outside the active part 8 in the lamination 
direction, and an external electrode 4 that is provided on 
the side surface of the element body 3 and wherein the 
internal electrodes 2 are alternately connected. The 
junction strength between the external electrode 4 and 
inactive part 9 is larger than that between the external 
electrode 4 and active part 8. 





P 

| 

Q 



LEGAL STATUS 

[Date of request for examination] 1 1 .06.2003 

[Date of sending the examiner's decision of 15.03.2005 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 2005-06637 



http://wwwl9.ipdlncipi.go jp/PAl/result/detail/main/wAAAhRayWBDA41 5 1 97991P1 .htm 3/23/2006 



Searching PAJ 



o Page 2 of 2 



rejection] 

[Date of requesting appeal against examiner's 14.04.2005 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9ipdl.ncipi.goj^ 3/23/2006 



<19)B*mWW (JP) (12) & H !f# 42t # (A) (H)«HFfflH4iH*^ 

#M2003- 197991 
(P2003- 197991 A) 
(43)^»B ¥/Sl5^7miB (2003.7.11) 



(51)IntCl. 7 

H0 1L 41/083 

F0 2M 51/06 

HO 1 L 41/09 

H 0 2 N 2/00 



F I 

F 0 2 M 51/06 

H 0 2 N 2/00 

HO 1L 41/08 



N 3 GO 6 6 

B 

S 

U 





&H2001 -393083( P2001 -393083) 


(7DWIIA 


000006633 










(22)fflKB 


¥j£l3*F12)I26B (2001. 12.26) 










(72)»93# 


/Mf it 
























5£) 3G066 AA02 AB02 BA46 CC06U 








CE27 



(54) isemo&m mmmmm^&z^mt&m 



(57) 

Elf* 1 <t rt*ttfi2 i«rSS(C«)lUr 
StSiSttSB 8 i . tti£tt*eilUI#ftft«CK»' Zfttc 

^?gttsp 9 1 <Dm^mm.ifi . ^sese 4 i rsttSB 8 <t <d 




C2) 

1 

mm ur & srsttsp t . ttsttB^oam^PiMKcs^ 
[g»«qi2 3 *stt»©s i #ws*5tsttsu©s i $w 10 

fi«fc *) fc^^C 4*«Hft4-r4ll#5 1 fEiB©m@ME 

[If «Q( 3 ] =Rgf4aM> S i $WS#rSttSH«fc 9 S i 
O,ft*T0. l~3MK£l»C4*W»frSIIWS 
JI2 3Btt08WS£E«RT-. 

«CJfiP&S*ifclllJ|BI 1 7bM3©-5 %«,»rfi*>tcEI8©« 

mum «3R^ t . ttmsiBi*?- ©ie«kc «t mis'* 

=&Sff«4f.5l!8ftf3SK. 20 

[MlomittMII!] 

[0 00 1 ] 

[fS0J3©Ji-f SScffi3-SJ] Stt«StttiW« 
3fe^^SI?©ifSI5<aS^&^S^ffiKlRi±ffl©ll«) 

[0002] 

JKSffiW*?#t«*3tiTlr>4. SlSff^tctt, 30 

$ ? 9 5 -c 7-© 2 mmicftmztixis k> . <&we 

[0003] rnvmis.* a ^©swseewiw*. m. 
«m**flrr -swanta^ % - >&$s.icmm s fttc 

rSttSPfi^flKDiTMK, ±ih^ y - >>- h 

3BMU SiftU 3R-f-*flc*f»T4. 
[0 0 0 4] C©&. 5^##©rtS|HRffi#£5K:BfcB 



«fBB2 003-197991 
2 

[0 0 0 5 ] COfl-gPSffitt. 9Hffllff*4tia-rS&H 
£ ft Altt&tmtftttt 1/ r^-r €> 4 £ CC , 

wmzmmtz*}?*? u » h#©s i #*§t£sp©jBB 

[0 00 6] 

[»9lJWIRfcl > J:5i-r*IMI] fie*© 

mzmmTz*'?*? v v h*©s i acFtsttasjcistsi 

«^U*t»4l,»5M****o*:. 
[0 00 7 ] BP%. 8M£BEflHR?£ratt31t&4> ffi 

©*JHKfi«Ccifc& L . S^SfiSOU I *MMMi 

WSBSffi4©*»fl«>SiBfc&sW»rSti > #tt*ffiT$ 

[0 00 8] ^SPSffi4i©*-7X7 hi£©S 
i^ifJinS^. ^SPm®*©S i 4ffittSP^^SttgP(C 

rg14gp^^rSttgp©^SPSffi*ifi^ 3 n^ffm^aii?: 

[0 0 0 9 ] ^^S<0fUaSE«RT-». JJBI«nA« 
S *> ©-C* 0 . ^BP«ffi©^RgttSPfl8SSa53&> 6 © 

4-T5. 
[0010] 

it. S»©ffi«^4S»©rtSPSffi4 432!SK:W]B U r 
3tc*igtt»4. «ffittW©aMI*iRi«i«KcKW6nfc^ 

4^^ffi-rsaei!Emm^--r*ot:, tats^sprnffii 

mia^R§t4SP4©g^®S*5, Wri8j1OTS4ffir8BiStt 
SP4©«^SiS<t: 0 fc*»l,»C 4*«Ni«br s. 

[001 1 ] e©«fc$ttwiaE«j*?--c«. ^spm@ 

4^ttSP4©g^3Sfif*i. nSP«ffi4tSi4Sl54©S^ 
SfifiJcO «>^:*^fc*. iBibB#cDjS*(c«f:S^gp^®© 
^R§14SPffi^ 6 ©«Mi*«l6± 3 ft . WXI^^'ftlitt^ 

[ 0 0 1 2 ] ^Bi^aj-cd. ^ri^gp©s i $W 



3 

StfSttSPCS i£*«J:»Jfc*l»e<bjWB*lA>. ft 

£<©S i *3fl*l/fc*e&fCJ:r). rSttg&ifl-gfS^ 
ffi£©*g£3£gBg!*>ioft<r>i>©©. ^SCSfficpO^^ 
y 9 h©S i as. JSttWJ:*) fe^SttWKltlJEbK 

< < tt o , si c^sttsprtsu-ostf^si^ji < ft 
•j . ^t4sp t mmm tosi ©a£»«c ± z>m&$m 

fe*WfC^RgttS|5©ffliJ®t^gam@i©«^S 
jW*Kfll±U ffittSf5£^mffi<h©g^3££J:9fc 

[0013] -ft. OifeSS ifiB 

*SJns-t*s^«**fti»yt». stisu. ^R£ttaj©^spm 

[0014] jffi|Hi&<P© SiB, Si feffclci SJR^F 

ffitfff < ft 4 <fc 5 (CffiJft 6. tl S # . C ©iS^-C«^2p: 

(*©IW{ttcJ:4aA3ilflC(STB56nftt». 

B. S i %*iStt«K:-*«>£WS t^CiEJ:f)Si© 

:R£te^©ffitfcS:ft/J\|®(cWifflU ^SttSPffliJ®©»E 

<t*i-C#5. — ESftKS i *^*SW3-e*4E 

[0015] *^©na^aB, «*t?L^wrsnx^ 

<b . f£«i JgMJEIi§t*©lgI&{c «fc K) Sift B«» ?l*> 
* 8 fib ;* •£ £ > w ^ i £ JWi l r ft -5 & © r * 5 . 

[0016] 2&fe"j8©«*figfi-CB. ajBSESSR^tC 
*Jt»-C^-BB«g©ffl8P*>6©i9l8l«r«rftiJrt4fc». ig 

[0017] 

[&W<D9ffi<D&ffl mi (a) «*^Bfl©S)lSJEm 
T*^:*x-**p6ft £«)IMEE«5pt^-©-»&e!)£* 
•T$4mS-C*ip. (b) B (a) ©A -A' fCrS-ofcfiJ 

[0 0 1 8 3 *»W©8WfflEE*Tf ^ai-iftt. H 
1 tc^jrT J: -5 fcMSt©IEm# 1 <t1g®:©rtSf5m 2i4 
SSEK:aWLTft4i§ttS8 <b. WE&»8C0mmi;fo 
*HW(CRlt6nfc^jitt»9 i^ft&raftfctK©^ 
*#3£:£LTl,>£„ 
[0019] F*9gp«flE2« > *©ttttftgR-?-:4Ett3©tt 

<5. C©rtgSSfi52©SlH3P»{C-en^ni»S^4a*i 
J&j£3tt t C*l6©igmS|54a&C&J£&4 b**ig£<* 
ft. iWBf«4*i*JS;S*lTI,»S. 

[0020] cnfc«fc«5. -en^n©?i-gp^S4K:. 1*3 



(3) ^200 3- 1 979 9 1 

4 

#1 <?*E>fc. iWMW84tCtt';- 

[0 0 2 1 ] 1 B. 0f*.B. ^5t>Br^Jl/3>K 

i8P b ( Z r , T i ) 0 3 (JiiTP Z T t«f) 
B, ffVS^'JfABaTiO^^itSES 

^ s ? ^^fti'tf^Sft-sas. cftetcEBSSft 

£&©-CBft< , ESttfc^trS-te-? 5 -j **T*ftB 
f5jn-C4>St>. ftfc. C©ffSfW#4U-TB. EEW.m: 

10 [0022 ] $/c, ffi^f* 1 ©Jg#. OS 0 rtSBmffi2 

newts. /j^tai**ir»«j**aani-r 5 

e>0. 0 5-0. 2 5mmt*5CiiiiMSU». tft 
B, 8W§aBE«*F-tt«E*ER)!iDLrJ:«j^c*ftR{Sa 

zmztc&ic. ffimm&mz-ezftm&tztizDK 

Ai/S-r^-ScfcT^^^x-^©/^^ <£W-fb#-C$ft 
<ft<3. — S14SP8^©EE^#1 ©/l^*s|S|-rifS 

[0 02 3 ] 3 K*JW€.?SttS|58fllM© 

20 ^SPffi® 4 ^fiXM^CK. — B*s # 5 0 — 5 0 0m 
m»»*iaiCD« 3 0~2 0 0 wmOl«3hTte 

o. c©?trttc**7^. x^+^flg, *y^5 h'Vf 
n-c^i$i o AWfiX$n-c^-5. c©«fc^{CF*gajm® 

2 ©888U B— H *i # t »»U K jfrt (c?E» § n /c*6a 
#1 OI,t£-oXltm$tl, rt8B«ffi2©*&IS$ftTl,>fc 
^ffe^©^SPB^SP4 a ^LT^M'Ki^Snt 
US. 

[0 0 24] ftfc. ^tSS|J4 a BrtSCS® 2 t<Dtffit& 
30 ^CcJrSS^OfcAiH. Big^^dc^o-^t^ 
H.m# 1 i ©fi£«^l^{c J: 2>m-£<Dtceb*f^ xi&frt Z 
•3&TZ>&W1fi*>Z>. Sfc. *1-as^@4£L.-C©2£^te 

S4^S4>©4 0-9 O^S^T-A-SCi^MS UU. 
[0 02 5 ] ft*}. *1-8B®GS4 ^«tfiK-r^^jlK4 b © 
Jl^tB. T^^^x-$©ffljffi(Cjieeu. ^jl=K4b 
i»W4a©B. SL< H$MtS4a£|*iamB2© 
ra-CK^^Cftt^tt^^e. 5 0 (imSTTiS 

40 [0 026 ] $fc. ffi«©#g|«4 b B. 8g % - 9 

^. ^> TAs- 1 ) 2*m>m'*&*mz.fc&mT$i.u 

-€-ne>©-^^e.ft'3. C©^^. ««S|54a<b©g-& 

Bffl3WifijE^©-^fe*taa uu„ 

[0 0 27 ] ftfc. $6iS^ 1 0 B. *^**3 <b©«^ 
ftSCiJ&iJfai'CfcS. 

[0 02 8 ] 3^^*^ 3 ©ii>ft < t 1 o©ffiiJMCC«^ 
50 ft^**l£Jii®4 b*sSI«gB4 aJfe/hO-CffiBSHScnr 



5 

gfcteT-SflUBSrftT. 
[0 02 9] Se»tC ftaWtt4 «:»•;•- RBI 6*«£ 

[0 03 0} -tor. ##6Wctt> *fss®ffi4 i^r§tt 
SlOiOj^WtW. ^«ffi4i?g^Si58i©g^3S 10 
K«±T&*„ ttSM|&4£:ft3ttfliS9£©&& 

c i (c J: >) . lgS6B$©t§14SP 8 i ^Ri«gp 9 £ ©SH^ift 

«T«ar*jc»tcj:s. *8ks44h&a>&©3iik£ 

[003 1 ]$/:, ♦JWCtt, ^SttgP9 tCrSttSB8 
«fc"3£<©S i 4*ff-r4Ct3Wa*l/lr>. Chtt. * 
f£tt»9teiStt»8 J:»J3KCE>S i *«TT 4T. 
il-SPmS 4 4>© S i <D^S^8P 9 ^©ffifSt©?g££Jie© 20 
ra**ffiT3i*. S i©jfiJpJfttef*CtJ:*;R£14g|Jg© 

®4 t^RSttffQ i<0»^att*i|$l±-J-4fc«>-C*4. 
tt*. ^R§t!£a39'-s©S i ©SWfiBS i ©i£f*(t«fc£ 
ffi*f^©5MS©ffi"F*l*<£».>9jS*»6. Si O.Jft 
JTC . *«ttSG 9 ^r«fiS;-r SJEH8BS© 0 . 1 - 3 M.& 

K*ffl±?*&ir»9&ft»&o. l-lfifi%-C&£C£ 

[0 032] BLfc© <fc *> icMiS 3 ttfcSWBSE**^ 30 
it. «T©:7'P-fe*tc< : fc«5fS&3nS„ 
i>jl/3>KS&Pb (Zr, Ti) 0 3 ft£"©EE«fl:-fe7 

£. ™»4«rS^L.3t^7y-*fKHL. 
•f^7 i -1 > >yS{CJ;»5 > I*5 0-2 5 0iim(D1:7i 

[0 03 3 ] C©^ h©>t®(CrtgiJ1iS2 t 

? >J ->EnB0a«cJ: 0 1-10 /im©/?*{cE[JBOTS. 
C©Wtt^-* r*IS*3ttfcSL JJWte'*- * h jW 40 

[0 0 3 4 ] Cft£«53lJ«C. Bf^fi©S i 0,i, 
>»^;U3>K«&Pb (Zr, Ti) O, ft £*©£*#: 
■fe5 5?**©{BW»5|i£. 6ft 

y' d r + Z7-J>?mc£K>. I*50-2 5 0iim©t 
9S»ff'J->J/- r-*f*TS. 
[0 03 5] C ©:? h£. rSf4SPl?S3I*ft©BI 



^2 00 3- 1 9 799 1 
6 

[0 0 3 6 ] C©fSJi&£ 50-20 0 "CTMSft 

3 frftMttHflfK©** 3 fC$J»T 3 ftfcfJL 4 0 0- 
8 0 0*C-C5~4 0!3fa. I&^>^**fT*>ft. 90 0 
- 1 2 0 0 -ere 2 - 5 wrar*«tf&Wrtoh. mtttt 
3 £ &&BJHKItf*&f»&. C ©**•#(* 3 ©ffilMtC 
li. rtSPSffi2©lfii8P**RHil/Tt,>-5. 

[0037] -e©&. *?-**3 o^aBmfi4«fijani 

5 „ C ©GD?t*5^fiS 3 flfc*? *ft 3 ©St-SPH© 4 BfiS 
WJK£. £Jiit54 b i©P B ^C, SBf&5fc£ t P b - S i 

^L<«B-S i^©#5X©3fc#6ft5aB#-5;* 
^-^h^SSt, #i«4bi^$*34 2-8 
0 kPa©EE#rE&b tetter- 5 0 0-9 0 0 *Ct?«i 

»8©E**iacWS1^9^«ftU Sfc. mfiBIB 

3©(siMfcaft^g)54 a.&&mztizt±i>t,c, c<omm 

m 4 a tc, MKalllSMvttP 6 ft £3&J1*S 4 b 3 tl 

[0 03 8] C©», >WIS4(C>I - m 1 6 
L . «?-©^llffitc*Slft?a(c J:5f^f> y^©77 
ffiKJ:9. iraS*HB*SMl/fc». 0. l~3kV©^ 

Wft«@S(EE^*^=&f#?.. 

[0 03 9] «±©J: 9 JC«fiSStlfc8lllS£E«r t> 9- 

?t-35m® 4 i SttSP 8 i ©M^^SJ: <3 
*> . ^S|5SfiB4 i^-«ttS|5 9 t (0^m&i^±< ft 5 . 

£ Tiseas 9 1 nmstiBBvaaLr 5 tc <t s ^sum 
«g 4 ©^FffittSP^ p. ©fyjst^ p*±-r scim, as 

[ 0 0 4 0 ] ftte. ^SMBOSUiSMEfiglT-tt. Qft 
tt. ^ftS, Rtt^. <t*©J;^ftai*-c*^r<>«toft 

[0 04 1 ] Sfc. *4g|$1gffi4 <h LT^il«4 b 

[ 0 0 4 2 ] EI2«, #«W©i»HSE«*jj*-rfc©T % 

ntcfc^r##3 1 «iRlfiSg4^iy-rt»s 0 c©jrw 

3 1 ©^S(Ctti«lhf?L 3 3 &mi Zti. S fciRSSg 
S3 lrttctt. ifi»?L3 SSBWtSCiWtS-- 

[0 043 ] "S*f7L 3 3 tC»ftfftUK3 7 ^s^aJfigCC 

B»6h. c©j^as§3 7«^a5©j^e±*sai(cjps 

3ti. «SI43i3§3 7 {cm-S©BfJEErjBS*4*i^$n 
Tt^-S. S^o-C, Fil,W73 5 3^i!Slt?L3 3£RJ 
JW S i . flSHiBK 3 7 ccfttt 3 C>fc«ft*i-je© 



7 

[0 04 4] S/c, K;U^;U7"3 5CD±iSSPiJB:S 

< fto-rfco . nm®&3 i tcjpjaEsntefy > 

#3 9£fi8&Djfig&£* h>4 1 £ftoTI,>&. 

r. JR*ftSg3 ll*lK:tt. ifECrcfiE^Ti'^x-* 

4 3**JRiWSnrc».5. 

[0 04 5] C ©<£ "5 nmmmrCU, S£M.Tt>* x 

WEE^n. i- ¥fr'W73 5*»a*ffL3 3*6381 10 
U «6»©«t&aWibS*a*. Src. *E©ElHn#fl»± 

StlS^ST*^*-^ 3J&UKJ8U 11^*4 5 
*st:X h>4 1 fcffLiBU W»?L3 3tf^jISS3 7 

£ mm u r *»ff toft * «t 9 k ft -? x t » 4 . 

[0 04 6] 
HUM*] ^SfeWl 

f#>fy*a>WBPh (Zr, Ti) O.Jtti'OE 

-f>#-£. WSg»J££ii^Lfc;*^y-*fl*SU X 
v ^^--r>^ffi{C«fc«3 . 1 5 0 20 

[0 04 7 ] C<D? 'J KO>i-ffi5C|*jaWBffi<b!tc 

sib - 9 y 9 a t -r - x h 4 x * 

y->H]«»KJ:»)5/imCD»*«:ai«0, SWtt'*- 

[0 04 8 ]-*, frfBXvy-^CCS i 0,%9fffifi 

V->is- h =&fPS5l U C©-fe7 5^^>J->->-l- 30 
*jgttilSJ5»^©8IJB*iei©W«WK: 1 0t£To«J! 

*flF» O fc. 

[0049] c©jet^:£f*jiy&#£ 1 0 0 xrctia 

&£fT^ft#£lnJE* : ?Tl»— fttffcU lOmmxiOm 
m©^# S KWKrL fc«. 8 0 0 *CT 1 0 B»|RKD|&ri J 
>#&mK 1 1 3 0*C-C2B$|g-C:£&fi££?T&C>. $ 
-?#:#£ ft S«JB*US#*Wfc. 
[0 05 0] tS14SP©^S|5®g0^ffliJ[i«:> * 

®*J^{C*I5 0 umm$ 2 0 0 um 40 
©GatJISrJ&ESbft:. ^Lt, C©lH?*#^JiS3*i;fcJRT 
##©*SI5«ffiJfciHMffi£. 8B£=&£#£f *&IS«£ 
©rate. «»*<tB-S i»©*5>c»5(e6>J&ftS«^ 

3 0 k P a ©EE;ft 

TEES b fctt«-C«MHlf 5C £CCJ: 9 , 3^#{£©ffliJ 



15882003-197991 
8 

[0 0 5 1 ] ff <=>n?ct»->7";b©^*^©S i ©3£ 

«®i*«^«i^o-^«/j>»«f (epma) tc-race 

g©;R£14SP£©Jg^SfS#£. ffitt§P£©3gi^#£© 
gBfl-fcttBrGT^SBU «*tcx#*i^|ffi«:j:»)&||8 
«j£&«U C©«*3l«4C£T3Jtfc*»|jeOfc. ffi 

£ *?£1±8G £ ©? I §M >5 ^Stb©ite*^: B 3 tc^T . 
[0 0 5 2 ] S3«fcfJ. ^ffittSP*©S i o,a©TO 

s i©a«eiii*«ffiTrsc£3Wto*>4. cn 

tc J; «p S i ©^ffitt^^©ffl*Jftl£»*W*llSn^Stt 

ap©Em»Sffi©aiis{b=&i!S±-r s c £# nj#g £ ft o , 

*5*>S„ 

[0 0 5 3 ] ttc, ^t£14SI5*©S i O.S^O. 1- 

3ms%£-fs£. msam*m<n*), x*ft»^« 

Olt3»J»6li. »K, ^RStt§P©S i O.fi^O. 1- 
1. 0fifi%£-rSCt3t»iM*LliC£3&i«S. 

^RSttSIS^ SiO, 2 SS%^SD L fc if V - > 

is-vzm^-c, mmmi timmici'mLtcwmwEiz 

[005 4] tb^£ LT^att»t»«Stt»iBI* 

[0 0 5 5] ff enfcagsjEar^^^x-$(c2 0 

OV©ia**ffi*EPtot/fclS*. STf^^X-^rife 
1 0 Mm©^<a*iff *E>*lfc, 

[0 0 5 6 ] ff ^nfcT^^^x-ifOB^tt^ibK-r 
S/ctoCC. MS-C2 0 0 V©t£g!Em??^5 x 1 O'lf-C 

[0057] 

[«1] 





S i COfit 


s i <r> 




»JgfB : 














(um) 




2 8 


3 7 




3 5. 


3 6 



(6) 


4082 00 3 






10 


ft 


















1.03 






0.9 3 f 





[0 05 8 ] C<D*1*>6. ^SttSPtCS 
aEEM *»€»W»««3&JiHlltL.|'3»««(c«BE*«fla& 3 ft 

[0 0 5 9 ] 



* [HI] *f888©aWS!JE«l5-7-*ji%-j-fe©T. (a) 
ttttttBI. ( b ) B ( a ) OA - A 1 ttfCifi -a fctiEBrffl 

[H2] *«w©iii»$ai**-j-»9iiar*4. 

tH3) *t£ttSra>«DS iO.iiS i OttflHSK. Jg 

1 • • • E^<* 

2 • • • |*Jg|Kt© 

3 • • • iS?^*** 

4 • • • fl-SBUS 

8 • - • Sttgp 

9 • • • ^RSttSP 
1 0 • • • 

16- • • y — Fta 



[03] 




(7) 
[HI ] 



*SB§2 003-197991 





